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DECLARATION OF DR. MICHAEL RAYMOND BETTS 

1. My name is Michael Raymond Betts. I am a citizen of USA 
residing at 133 Broadview Rd, Springfield, Pennsylvania. 

2. My educational background is in the field of immunology. I 
obtained the degree (s) of Ph.D. from the University of North 
Carolina. 

3. I am head of a research unit at the university of 
Pennsylvania, Philadelphia, Pennsylvania. My unit is involved in 
the design, validation and standardization of antigen- specif ic 
f low-cytometry assays. My vitae is set forth in Exhibit I. 
[extra information on team/unit] 

4 . I am the principal author of more than X Medline indexed 
research articles in this field summarized in Exhibit II. 

5. I have carefully studied the specification and claims in the 
US patent application us 09/600564, and would like to make the 
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following declaration . 

6. The method described in the claims has become a household 
method in many research labs following its first publication in 
Nature Medicine in 1998 [Kern-F et al. # T-cell epitope mapping 
by flow- cytometry, Nature Medicine, 1998, Aug;4 (8} : 975-8 ] 

7. The method is based on the short term stimulation of T 
lymphocytes with peptides where the T lymphocytes are contained 
in a cell suspension. Peptides are added for stimulation. In 
order to be able to stimulate the T-cells, the peptides need to 
be uploaded onto class -I Major Histocompatibility Complex {MHO 
molecules, because this is the only way they can be recognized 
by T lymphocytes via the T cell receptor (TCR) . Loading of the 
peptides onto the MHC may require shortening (clipping) of 
peptides by some as yet not precisely identified proteolytic 
mechanism. The loading of peptides, including the clipping, onto 
class-I MHC molecules is known to be achieved* within 
approximately 30 minutes. 

8. it is known that once T-cells are being stimulated, they 
start synthesizing molecules which can be used to identify such 
stimulation. The production of these molecules, among which are 
cytokines, follows different kinetics. 6 hours is known to be a 
time after which most cytokines can be found, in particular IFN- 
gamma, IL-2, and TNP. No one single time-point is optimum for 
all cytokines; however, such cytokines will have reached reach a 
point of maximum secretion at approximately 12 hours following 
stimulation. 

9. it is also known that, approximately 16 - 20 hours following 
stimulation, T lymphocytes may start replicating their DNA 
content in preparation for a cell division, 
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10. Typically, cell division will not occur before 24 hours 



after stimulation. * 

11. The description of the method in the claims of USSN 
09/600564 states that 

...the time of incubation [cell suspension plus peptides] should be sufficiently long so that the protein 
fragment or fragments are sufficiently taken up by the major histocompatibility antigen (MHC) 
molecule? present on the cell surface, said taking up being sufficient when an unambiguous 
Identification of stimulated T-cells is possible; and the incubation time of the suspensions containing 
T-cells with the protein fragment or fragments is sufficiently short so thai selection and proliferation 
accompanied by the specific elimination of particular T-cells do not occur... 

The specifications further teach that thi$ incubation time can be 6 hours. 

12. In light of my explanation of what is known to those skilled 
in the art, the description of the method in the specification 
of USSN 09/600564 gives sufficient guiding to anyone skilled in 
the art to perform the method claimed in USSN 09/600564. 
Specifically, setting up the assay with a 6 hour incubation 
time, and then working with longer and. shorter incubation times 
will enable everybody to make use of the method and to find the 
optimum incubation period for their particular system. 

13. I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like are punishable by fine or imprisonment, 
or both, under 18 U.S.C 1001 and that such willful false 
statements may jeopardize the validity of the application or any 
patent issued thereon. 




12/4/2006 



Michael R. Betts , Declarant 



Date 
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EXHIBIT I 



Michael Raymond Betts 

Assistant Professor, University of Pennsylvania 



INSTITUTION AND LOCATION 


DEGREE 
(if epplicebte) 


YEAR(S) 


FIELD OF STUDY 


University of Maryland 


B.S. 


1 985-1990 


Zoology 


University of North Carolina 


Ph.D. 


1992-1998 


Immunology 


University of Texas Southwestern Med Center 




1998-2001 


Immunology 



Positions and Employment 

1988-1989 Laboratory Technician, United States Department of Agriculture 

1990-1992 Laboratory Technician, Food and Drug Administration 

1992-1998 Predoctoral Fellow, University of North Carolina 

1998-2001 Postdoctoral Fellow, University of Texas Southwestern Medical Center 

2001-2005 Senior Research Fellow, Vaccine Research Center, National Institutes of Health 

2005- Assistant Professor, Department of Microbiology, University of Pennsylvania 

Other Experience and Professional Memberships 

2005- 2006 Member, ZRG1 AARR-C (02) Immunity and Pathogenesis in AIDS Special 

Emphasis Panel Study Section 

2006- Member, amfAR Study Section 
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EXHIBIT II 

Selected peer-reviewed publications (in chronological order). 

1. Betts, MR, Krowka, J, Santamaria, C, Balsamo, K, Gao, F, Mulundu, G, Luo, C t N'Gandu, 
N, Sheppard, H ( Hahn, BH, Allen, S, and JA Frelinger. Cross-clade Human 
Immunodeficiency Virus (HIV)-specffic cytotoxic T-lymphocyte responses in HIV-infected 
Zambians. J.Virol. 71:8908-8911.1997, 

2. Caley, IJ, Betts, MR, Davis, NL, Swanstrom, R, Frelinger, JA, and RE Johnston. 
Venezuelan equine encephalitis virus vectors expressing HIV-1 proteins: vector design 
strategies for improved vaccine efficacy. Vaccine 17:3124-313-2. 1998. 

3. Betts, MR, Krowka, J, Kepler, TB, Davidian, M, Christopherson, C« Kwok, S, Louie, L, Eron, 
J, Sheppard, H, and JA Frelinger. Human Immunodeficiency Virus type-1 specific cytotoxic 
T lymphocyte activity is inversely correlated with HIV type 1 viral load in HIV typel -infected 
long-term survivors, AIDS Res. Hum. Retro. 15:1219-1228. 1599. 

4. Douek DC, Vescio RA, Betts MR, Brenchley JM, Hill BJ, Zhang L, Berenson JR, Collins R, 
and RA Koup. Assessment of thymic output in adults after haematopoietic stem cell 
transplant and prediction of T cell reconstitution. Lancet 355:1375-1881. 2000. 

5. Betts MR, Casazza JP, Patterson BA ? Waldrop S, Trigona W, Fu TM, Kem F, Picker LJ, 
Koup RA. Putative immunodominant human immunodeficiency virus-specific CD8(+) T-cell 
responses cannot be predicted by major histocompatibility complex class I haplotype. J 
Virol. 2000 Oct;74{19):9144-51. 

6. Goiilder PJ, Tang Y, Brander C, Betts MR, Altfeld M, Annamalai K, Trocha A, He S, 
Rosenberg ES, Ogg G f O'Callaghan CA, Katams SA, McKinney RE Jr r Mayer K, Koup RA, 
Pelton SI, Burchett SK, Mcintosh K, Walker BD. Functionally inert HIV-specific cytotoxic T 
lymphocytes do not play a major role in chronically infected adults and children. J Exp Med. 
2000 Dec 18;192(12):1819-32. 

7. Casazza JP, Betts MR ( Picker LJ, Koup RA. Decay kinetics of human immunodeficiency 
virus-specific CD8+ T cells in peripheral blood after initiation of highly active antiretroviral 
therapy, J Virol. 2001 Jul;75(14):6508-16. 

8. Betts MR, Ambrozak DR, Douek DC, Bonhoeffer S, Brenchley JM, Casazza JP, Koup RA, 
Picker LJ. Analysis of total human immunodeficiency virus (HlV)-specific CD4(+) and 
CD8(+) T-cell responses: relationship to viral load in untreated HIV infection. J Virol. 2001 
Dec;75(24): 11 983-91. 

9. Douek DC, Betts MR, Hill BJ, Little SJ, Lempicki R r Metcalf JA, Casazza J, Yoder C, 
Adelsberger JW, Stevens RA, Baseler MW, Keiser P, Richman DD, Davey RT, Koup RA. 
Evidence for increased T cell turnover and decreased thymic output in HIV infection. J 
Immunol: 2001 Dec 1;167<11):6663-8. 

10. Douek DC, Betts MR, Brenchley JM, Hill BJ, Ambrozak DR, Ngai KL, Karandikar NJ, 
Casazza JP, Koup RA. A novel approach to the analysis of specificity, clonality, and 
frequency of HIV-specific T cell responses reveals a potential mechanism for control of viral 
escape. J Immunol. 2002 Mar 15;168(6):3099-104. 

11. Douek DC, Brenchley JM, Betts MR, Ambrozak DR, Hill BJ, Okamoto Y r Casazza JP, 
Kuruppu J, Kunstman K, Wolinsky S, Grossman 2, Dybul M, Oxenius A, Price DA, Connors 
M, Koup RA. HIV preferentially infects HIV-specific CD4+ T cells. Nature. 2002 May 
2;417(6884);95-8. 

12. Brenchley JM, Karandikar NJ, Betts MR, Ambrozak DR, Hill BJ, Crotty LE, Casazza JP, 
Kuruppu J, Migueles SA, Connors M, Roederer M, Douek DC, Koup RA, Expression of 
CD57 defines replicative senescence and antigen-induced apoptotic death of CD8+ T cells. 
Blood. 2002 Nov 14 
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13. Brenchley JM, Douek DC t Ambrozak DR, Chatterji M, Betts MR, Davis LS, Koup RA- 
Expansion of activated human naive T-cells precedes effector function. Clin Exp Immunol. 
2002 Dec;130(3):432-40. 

14. Betts MR, Brenchley JM f Price DA, De Rosa SC, Douek DC, Roederer M, Koup RA, 
Sensitive and viable identification of antigen-specific CD8+ T calls by a flow cytometric 
assay for degranulation. J. Immunol. Methods 281: 65-78. 2003, 

15. Rubio vj Stuge T, Betts MR, Weber J, Roederer M, Lee PP. Identification and viable 
isolation of high-avidity tumor-reactive T cells. Nature Medicine, 9: 1377-82. 2003. 

16. Lore K, Betts MR, Brenchley JM, Kuruppu J, Khojasteh S f Perfetto S, Roederer M, Seder 
RA, Koup RA. Toll-like receptor ligands modulate dendritic cells to augment CMV- and HIV- 
1 -specific T cell responses. J. Immunol, 171 : 4320-4328. 2003. 

17. Wolint P, Betts MR, Koup RA, Oxenius A. Immediate cytotoxicity but not degranulation 
distinguishes effector and memory subsets of CD8* T cells. J, Exp. Med, 199(7): 925-936. 
2004. 

18. Betts MR, Price DA, Brenchley JM, Lore K, Guenaga J, Smed-Sorenson A, Ambrozak, DR, 
Migueles S, Connors M, Roederer M, Douek D, Koup RA. The functional profile of primary 
human antiviral CD8+ T cell effector activity is dictated by cognate peptide concentration. J. 
Immunol, 172: 6407-6417. 2004 

19. Price D, West S, Betts MR, Ruff L, Brenchley J, Ambrozak D, Edghill-Smith Y, Kuroda M, 
Bogdan D, Kunstman K, Letvin N, Franchini G, Wolinsky S, Koup R, Douek D. T-cell 
receptor recognition motifs govern immune escape by antigenic mutation in acute SIV 
infection; Immunity 21: 793-803. 2004. 

20. Betts MR, Exley B, Price DA, Bansal A, Comacho ZT, Teabeny V, West SM, Ambrozak DR, 
Tomaras G, Roederer M, Kilby MJ, Tartaglia J, Belshe R, Gao F, Douek DC, Weinhold KJ, 
Koup RA, Goepfert P, Ferrari G. Characterization of functional and phenotypic changes in 
anti-Gag vaccine-induced T cell responss and their role in protection after HIV-1 infection. 
PNAS 102: 4512-4517. 2005. 

21. Casazza JP, Betts MR, Hid BJ, Brenchley JM, Price DA, Douek DC, Koup RA. 
Immunologic pressure within class l-restricted cognate Human Immunodeficiency Virus 
epitopes during HAART. J. Virol, 79:3653-3663. 2005. 

22. Price DA, Brenchley J, Ruff L, Betts MR, Hill B, Roederer M t Koup RA, Migueles S r Gostick 
E, Woolridge L, Sewell A, Connors M, Douek DC. Avidity for antigen shapes clonal 
dominance in CD8+ T cell populations specific for persistent DNA viruses. J. Exp. Med. 
202:1349-1361. 2005. 

23. Betts MR, Nason MC, West SM, De Rosa SC, Migueles SA, Abraham J, Lederman MM, 
Benito J, Goepfert PA, Connors M, Roederer M, Koup RA. HIV nonprogressors 
preferentially maintain highly functional HIV-specific CD8+ T cells. Blood 107: 4781-4789, 
2006. 

24. Chattophadyay P, Price DA, Harper TF, Betts MR, Yu J, Gostick E, Perfetto SP, Goepfert P, 
Koup RA, De Rosa SC, Bruchez MP, Roederer M. Quantum dot semiconductor 
nanocrystals for immunophenotyping by polychromatic flow cytometry. Nat. Med. 12: 972- 
977, 2006. 

25. Hryniewicz A, Boasso A, Edghill-Smith Y r Vaccari M, Fuchs D, Venzon D, Nacs J, Betts 
MR, Tsai WP t Heraud JM, Beer B, Blanseet D ( Chougnet C, Lcwy I, Shearer GM, Franchini 
G. CTLA-4 blockade decreases TGF-b, indolamine 2,3- dioxygenase, and viral RNA 
expression in tissues of SIVmac251-infected macaques. Blood. Epub online Aug 8 2006. 

26. Makedonas G, Betts MR. Polyfunctional analysis of human T cell responses: importance in 
vaccine immunogenic^ and natural infection. Springer Semin, Immunopathol. Epub online 
Aug 25 2006. 
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27. Casazza JP, Betts MR* Price DA r Precopio ML, Ruff LE, Brenchley JM, Hill BJ, Roederer M, 
Douek DC, Koup RA. Acquisition of direct antiviral effector functions by CMV-sperific CD 4* 
T lymphocytes with cellular maturation. J. Exp. Med. In press. 



Research Support 

Ongoing Research Support 
ACTIVE 

K22 Al 66976-01 (Betts, Michael, PhD) 

10/1/05-9/30/07 

NIH 

impact of CD8+ T cell functionality on HiV escape. 

The major goal of the study is to identify those functional properties of HIV-specific CTL which 
place immunological pressure upon the virus. This project examines the rote of CD8+ T cell 
functionality in dictating HIV escape from immune surveillance 
Role: Principal Investigator 

W.W. Smith Charitable Foundation 

1/1/06-1/1/08 

Modulation of HIV-specific immunity during acute and chronic infection. 
The major goal of this study is to define the phenotypic and functional changes in the HIV- 
specific T cell repertoire that occur in clade B HIV infection. This project examines acute HIV 
clade B infection, HIV-specific T cell responses in chronically infected adolescents, and induced 
changes in HIV-specific T cell responses after therapeutic intervention. 
Role; Principal Investigator 

COMPLETED 

Penn CFAR Developmental Grant 

6/30/05-6/30/06 
University of Pennsylvania Center for AIDS Research 

Modulation of HIV-specific CD8+ T cell function and control of HIV replication during and after 

cessation of 
HAART. 

The major goal of this study is to determine if STI can alter CD8+ T cell functionality to a more 
favorable protective effect. This project examines how strategic therapy interruption and 
extended HAART therapy influences the frequency and function of HIV specific CD8+T cells. 
Role: Principal Investigator 
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BIOGRAPHICAL SKETCH 

Provide the following information for the key personnel and other significant contributors In the order listed on Form Page 2. 

Follow this format for each person. DO NOT EXCEED FOUR PAGES. 



NAME 


POSmON TITLE 


Michael Raymond Betts 


Assistant Professor, University of Pennsylvania 


eRA COMMONS USER NAME 




MBETTS1 





EDUCATION/TRAINING (Bogfti with teccttevmto or other inWat professional education, such as nursing, and include postdoctoral training.) 



INSTITUTION AND LOCATION 


DEGREE 

Of applicable) 


VEAR(S) 


FIELD OF STUDY 


University of Maryland 


B.S. 


1985-1990 


Zoology 


University of North Carolina 


Ph.D. 


1992-1998 


Immunology 


University of Texas Southwestern Med Center 




1993-2001 


Immunology 



A. Positions and Honors. 
Positions and Employment 

1 988-1 989 Laboratory Technician, United States Department of Agriculture 

1 990-1 992 Laboratory Technician, Food and Drug Administration 

1 992-1 998 Predoctoral Fellow, University of North Carolina 

1 998-2001 Postdoctoral Fellow, University of Texas Southwestern Medical Center 

2001-2005 Senior Research Fellow, Vaccine Research Center, National Institutes of Health 

2005- Assistant Professor, Department of Microbiology 7 University of Pennsylvania 

Other Experience and Professional Memberships 

2005- 2006 Member, ZRG1 AARR-C (02) Immunity and Pathogenesis in AIDS Special Emphasis Panel 

Study Section 

2006- Member, amfAR Study Section 

B. Selected peer-reviewed publications (in chronological order). 

1. Betts, MR, Krowka, J, Santamaria, C, Balsamo, K, Gao, F, Mulundu, G, Luo, C, N'Gandu, N, Sheppard, H, 
Hahn, BH, Allen, S, and JA Frelinger. Cross-clade Human Immunodeficiency Virus (HIV)-specific cytotoxic 
T-lymphocyte responses in HIV-infected Zambians. J.Virol. 71:8908-8911.1997. 

2. Caley, IJ, Betts, MR, Davis, NL, Swanstrom, R, Frelinger, JA, and RE Johnston. Venezuelan equine 
encephalitis virus vectors expressing HIV-1 proteins: vector design strategies for improved vaccine 
efficacy. Vaccine 17:3124-3132. 1998. 

3. Betts, MR, Krowka, J, Kepler, TB, Davidian, M, Christopherson, C, Kwok, S, Louie, L, Eron, J, Sheppard, 
H, and JA Frelinger. Human Immunodeficiency Virus type-1 specific cytotoxic T lymphocyte activity is 
inversely correlated with HIV type 1 viral load in HIV typel -infected long-term survivors. AIDS Res. Hum. 
Retro. 15:1219-1228. 1999. 

4. Douek DC, Vescio RA, Betts MR, Brenchley JM, Hill BJ T Zhang L, Berenson JR, Collins R, and RA Koup. 
Assessment of thymic output in adults after haematopoietic stem cell transplant and prediction of T cell 
reconstitution. Lancet 355:1875-1881. 2000. 

5. Betts MR, Casazza JP, Patterson BA, Waldrop S, Trigona W> Fu TM, Kern F, Picker LJ, Koup RA. 
Putative immunodominant human immunodeficiency virvs-specific CD8(+) T-cell responses cannot be 
predicted by major histocompatibility complex class I haplotype. J Virol. 2000 Oct;74(19):91 44-51. 

6. Goulder PJ, Tang Y, Brander C, Betts MR, Altfeld M, Annamalai K, Trocha A, He S r Rosenberg ES, Ogg 
G, O'Callaghan CA, Kalams SA, McKinney RE Jr, Mayer K, Koup RA, Pefton SI, Burchett SK f Mcintosh K, 
Walker BD. Functionally inert HIV-specific cytotoxic T lymphocytes do not play a major role in chronically 
infected adults and children. J Exp Med, 2000 Dec 18;192<12):1819-32. 
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Principal InvestigatotfPrograrn Director (Last, First Middle): 

7. Casazza JP, Betts MR, Picker LJ, Koup RA. Decay kinetics of human immunodeficiency virus-specific 
CD8+ T cells in peripheral blood after initiation of highly active antiretroviral therapy. J Virol. 2001 
Jul;75(14):6508-16. 

8. Betts MR, Ambrozak DR, Douek DC, Bonhoeffer S r Brenchley JM, Casazza JP, Koup RA, Picker LJ. 
Analysis of total human immunodeficiency virus (HIV)-specific CD4(+) and CD8(+) T-cell responses: 
relationship to viral load in untreated HIV infection. J Virol. 2001 Dec;75(24):1 1983-91 . 

9. Douek DC, Betts MR, Hill BJ r Little SJ, Lempicki R, Metcalf JA, Casazza J, Yoder C, Adelsberger JW, 
Stevens RA, Baseler MW, Keiser P, Richman DD, Davey RT, Koup RA. Evidence for increased T cell 
turnover and decreased thymic output in HIV infection. J Immunol. 2001 Dec 1; 167(1 1):6663-8. 

10. Douek DC, Betts MR, Brenchley JM, Hill BJ, Ambrozak DR, Ngai KL, Karandikar NJ f Casazza JP, Koup 
RA. A novel approach to the analysis of specificity, donality, and frequency of HIV-specific T cell 
responses reveals a potential mechanism for control of viral escape. J Immunol. 2002 Mar 
15;168(6):3099-104. 

11. Douek DC, Brenchley JM, Betts MR, Ambrozak DR, Hill BJ, Okamoto Y, Casazza JP, Kuruppu J, 
Kunstman K, Wolinsky S, Grossman Z, Dybul M, Oxenius A, Price DA, Connors M, Koup RA. HIV 
preferentially infects HIV-specific CD4+ T cells. Nature. 2002 May 2;417(6884):95~8. 

12. Brenchley JM, Karandikar NJ, Betts MR, Ambrozak DR, Hill BJ, Crotty LE, Casazza JP, Kuruppu J, 
Migueles SA, Connors M, Roederer M, Douek DC, Koup ERA. Expression of CD57 defines replicative 
senescence and antigen-induced apoptotic death of CD8+ T cells. Blood. 2002 Nov 14 

13. Brenchley JM, Douek DC, Ambrozak DR, Chatterji M, Betts MR, Davis LS, Koup RA. Expansion of 
activated human naive T-cells precedes effector function. Clin Exp Immunol. 2002 Dec;130(3):432-40. 

14. Betts MR, Brenchley JM, Price DA, De Rosa SC, Douek DC, Roederer M, Koup RA. Sensitive and viable 
identification of antigen-specific CD8+ T cells by a flow cytometric assay for degranulation. J. Immunol. 
Methods 281: 65-78. 2003. 

15. Rubio V, Stuge T, Betts MR, Weber J, Roederer M, Lee PP. Identification and viable isolation of high- 
avidity tumor-reactive T cells. Nature Medicine, 9: 1377-82. 2003. 

16. Lore K, Betts MR, Brenchley JM, Kuruppu J, Khojasteh S, Perfetto S, Roederer M, Seder RA, Koup RA. 
Toll-like receptor ligands modulate dendritic cells to augment CMV- and HIV- 1 -specific T cell responses. J. 
Immunol, 171: 4320-4328. 2003. 

17. Wolint P, Betts MR, Koup RA, Oxenius A. Immediate cytotoxicity but not degranulation distinguishes 
effector and memory subsets of CD8*T cells. J. Exp. Med, 199(7): 925-936. 2004. 

18. Betts MR, Price DA, Brenchley JM, Lore K, Guenaga J, Smed-Soren&on A, Ambrozak, DR, Migueles S, 
Connors M, Roederer M, Douek D, Koup RA. The functional profile of primary human antiviral CD8+ T cell 
effector activity is dictated by cognate peptide concentration. J. Immunol, 172: 6407-6417. 2004 

19. Price D, West S, Betts MR, Ruff L, Brenchley J, Ambrozak D, Edghill-Smith Y, Kuroda M, Bogdan D, 
Kunstman K, Letvin N, Franchinl G, Wolinsky S, Koup R, Douek D. T-cell receptor recognition motifs 
govern immune escape by antigenic mutation in acute SIV infection. Immunity 21; 793-803. 2004. 

20. Betts MR, Exley B, Price DA, Bansal A, Comacho ZT, Teaberry V, West SM, Ambrozak DR, Tomaras G, 
Roederer M, Kilby MJ, Tartaglia J, Belshe R, Gao F, Douek DC, WeinhokJ KJ, Koup RA, Goepfert P F 
Ferrari G. Characterization of functional and phenotypic changes in anti-Gag vaccine-induced T cell 
responss and their role in protection after HIV-1 infection. PNAS 102: 4512-4517. 2005. 

21. Casazza JP, Betts MR, Hill BJ, Brenchley JM, Price DA, Douek DC, Koup RA. Immunologic pressure 
within class l-restricted cognate Human Immunodeficiency Virus epitopes during HAART. J. Viral, 
79:3653-3663. 2005, 

22. Price DA, Brenchley J, Ruff L, Betts MR, Hill B, Roederer M 7 Koup RA, Migueles S, Gostick E, Woolridge 
L, Sewell A, Connors M, Douek DC. Avidity for antigen shapes clonal dominance in CD8+ T cell 
populations specific for persistent DNA viruses. J. Exp. Med. 202:1349-1361. 2005. 

23. Betts MR, Nason MC, West SM, De Rosa SC, Migueles SA, Abraham J, Ledenman MM, Benito J, 
Goepfert PA, Connors M, Roederer M, Koup RA. HIV nonprogressors preferentially maintain highly 
functional HIV-specific CD8+ T cells. Blood 107: 4781-4789. 2006. 

24. Chattophadyay P, Price DA, Harper TF, Betts MR, Yu J, Gostick E, Perfetto SP, Goepfert P, Koup RA, De 
Rosa SC, Baichez MP, Roederer M. Quantum dot semiconductor nanocrystals for immunophenotyping by 
polychromatic flow cytometry. Nat. Med. 1 2: 972-977. 2006. 
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Heraud JM F Beer B, Blanseet D, Chougnet C, Lowy I, Shearer GM, Franchini G. CTLA-4 blockade 
decreases TGF-b, indolamine 2,3- dioxygenase, and viral RNA expression m tissues of SIVmac251- 
infected macaques. Blood. Epub online Aug 8 2006. 

26. Makedonas G, Betts MR Polyfunctional analysis of human T cell responses: importance in vaccine 
immunogenicity and natural infection. Springer Semin. Immunopathol Epub online Aug 25 2006. 

27. Casazza JP, Betts MR, Price DA, Precopio ML, Ruff LE, Brenchley JM r Hill BJ, Roederer M, Douek DC ( 
Koup RA. Acquisition of direct antiviral effector functions by CMV-specrfic CD4* T lymphocytes with 
cellular maturation. J. Exp. Med. In press. 



C. Research Support 

Ongoing Research Support 
ACTIVE 

K22 Al 66976-01 (Betts, Michael, PhD) 10/1/05-9/30/07 
NIH 

Impact of CD8+ T cell functionality on HIV escape. 

The major goal of the study is to identify those functional properties of HIV-specific CTL which place 
immunological pressure upon the virus. This project examines the role of CD8+ T cell functionality in dictating 
HIV escape from immune surveillance. 
Rote: Principal Investigator 

W.W. Smith Charitable Foundation 1/1/06-1/1/08 
Modulation of HIV-specific immunity during acute and chronic infection. 

The major goal of this study is to define the phenotypic and functional changes in the HIV-specific T cell 
repertoire that occur in clade B HIV infection. This project examines acute HIV clade B infection, HIV-specific 
T cell responses in chronically infected adolescents, and induced changes in HIV-specific T cell responses 
after therapeutic intervention. 
Role: Principal Investigator 

COMPLETED 

Penn CFAR Developmental Grant 6/30/05-6/30/06 
University of Pennsylvania Center for AIDS Research 

Modulation of HIV-specific CD8+ T ceil function and control of HIV replication during and after cessation of 
HAART. 

The major goal of this study is to determine if ST1 can alter CD8+ T cell functionality to a more favorable 
protective effect. This project examines how strategic therapy interruption and extended HAART therapy 
influences the frequency and function of HIV specific CD8+T cells. 
Rote: Principal Investigator 
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